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(57) Abstract 

Preventives and/or remedies for multiple organ failure containing as Ihc active ingredient tumor cytotoxic factor-II (TCF-U) or 
hepatocyte growth factor (HGF). These drugs are uscrul in preventing and/or treating deterioration in the general status due to burn, 
disseminated intravascular coagulation (DIC), circularity failure, hemorrhagis shock, infectious discuses, acute pancreatitis, ischemic injury, 
hepatorenal syndrome, hemorrhage of digestive tract, nutritional metabolic failure, cancer at the terminal stage, acquired immunodeficiency 
syndrome (AIDS), radiation injury, etc. and the progression from cachexy, etc. lo multiple organ failure. 




(57) 



^Wtt&m'fflf&mW^-U (Tumor Cytotoxic Factor- II; TCF-II) 

x^mmmmmmT- chgf) ttz. ^m^^^R^/xim 

mmzWi&tZo mm^Mw^mm (dio , mm^±. 

iHift^^, mmm. &&m&. &mim&. stBm&m, mitwit. % 

#ft»£. *8!S5* &3£i!i:fc£*£££i¥ (AIDS), KJ: 
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*^bj(cj:^ n mm. isaMawrt®® (dio, is^^ taiflH£->3 ? 

Ittl^> f£lfllM#> BFIfffifcSs JilffcttiJJfiU 
£tt«, flk35tefcffi*£ffi«» (A IDS). »»»»*tt£*lc«fcS£#tt»© 



(1) |S|-B^»-«fcS* M^Hw«iB©*S»*©»li6* 

(2) a5!*8©*#twJ;5* #;£©«SS1{f©»fS* 

(3) EiRtfeH^©!^ 

*£^ 0 (3) (i*+te^Tfrft£ES^T&^ *5*g»*^©^«A<flb© 

T o x tSt^^ti 20-30 % t {£ ^ © *> a o 
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(Tumor Cytotoxic Factor- II; TCF-II) XJifc #lcDJjEffF^4l« 
©ifoM&OMete^K^&oMMMH^ (Hepatocyte Growth Factor; H 

gd izmm. mu^M^um (d i o . mm^f±, ttJifti&-> 3 7^ 

ffi, .tifflBMfe. &JfiU£l*£* JfF»i£&8K ^-fb^tirilflDL. £«ttKt*^ *3W«. 

(A IDS). Jfc#t»»*J k it*!CJ:5±#ttJI®S^ & 

Xlifema&tf&ZZtZ&tbLtZo S£oT*f&Hjj{i % TC F-IlSfcttHGF 

#1691 tt. T C F - H G F^t»it a^jas^^K&cf/xti 

» 1 Ellis HJfe^I 4 ©T C F -II©i> K h 4=- •> >3ff££iS3§*£«;:St"f 3Bfr 

8©TC F-II©M*# O^T-ir*^ K) *m&tltz 
3S5EUi. Hlfe^l 8 ©TC F-II©IK&I$# (7-ir r- T S > 7 x » £1916 <!: 
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f 0 

mim~mi oei4»om\ TCF-nx{;iHGF&-&f*£> •tts&a-^i^ 

Site 

i) (sds^«) 

#»5cT : 78,000±2. 000 X1474. 000±2. 000 
i!5cT : 52, 000±2,000 KA) 
30, 000±2. 000 (/<> KB) 
26. 000±2, 000 (/<>KC) 

ii) : 7.4-8.6 
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^©&th&£77.f -*o-7 h/5 7^-?rffl^»S!t5ja (WO 90/ 
10651 ^&#) , fco^tiia&FX^fl^S (WO 92/01053 ^&«) iw^oTfll 

nnre&'K x, wo go/10651 ^£#g(ciet&£n£&e?se?'J(cgo^T. 

^^f&0«J:f9Se™m^^^i { 9^otlfcfe©-C ! ioJ:^o X. W0 92/ 
0 1053 K M/T £ ftfc it fe^ W {C«fcf9#t>nfc^O ; £S^Tt«J:^., 

flISIT C F - 1 1(±. 3|[fe«:iftSE^(i*S»ff -r 3 - £ 5» 

TCF-n<i:i^*©fStt*w-rsfeo-e*n{^ *iewin«<o*?f!i 

ftJJBfflJfciifiiHT (HGF ; #^0363-22526^-) , WifcKScatter Factor 
(SF ; Gherardi and Stocker, Nature, 346, 228 (1990))tt£A<¥tf ?»llSo 

564486-f Bj^g*) o 

i) #^S(SDS-PAGE) ; &»5uT : 76. 000-92, 000 

ii) ffrf£S&(i56°C> 15#H0to&-e(i£St!:?\ 80°C, 10#Pa©to&lw£9 



PCT/JP98/00998 

WO 98/40096 



iv) '\/<y i/f^&^Mi&^-w-f &° 

?07h ^ 7( ,.^ fi U»5:W«. X, HGFcDNA (BBRC, 163, 967- 
973, 1989 3-72883^£«) ^Tit£?I^ft*&t-£ X t>fi 

^sn^^^m^ «piciss$n^^^ jsa 1 b£*:»?»sitc f 

— Hi LT 0.6mg~600mg , Ut L< (± 6mg~60nig£#W-f 58««£ 1 B 1 0£ 



CUtSfll 1 3 
TCF-lIOffigt 

TO 90/1065 1 ^^*S(i^/T$nf;^SS.a'mM^O^a (Higashio, K. et al, 
B.B.R.C.. vol.170. pp397-404 (1990))!^^ CT»£i£# U W8HTCF-II 
£'#^o Bflo. t MSUtSfSBJS I MR -90 (ATCC CCL 186) 5 %ff *&tit 

rttDMEM^* lO0ml^^tl/:a-7-+: h;KC 3X10 6 «*tU 0.5- 

2[§g/^oiHifc^ST@e$i±^^^7 sf a i^s^«t/-c asanas** t xl0 
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~9 > ^ a Ot7 S y ?100g (3K2-tr-7 ^ 7 ?*±) SrMLTSAL* 24B*RB 
ilLTML/:o t<D\k. ±IBiS#&*- 500ml*nx.. L fc„ 7-10 

fc^#^fc*)Olt^ttti32jug/ml1?*ofco £#&750L£/ >7^ >7 
-(MW 600077 vh7^ yft) MiCcfc 9 U F S£S U CM-fr 7 7 x y ? X C-50 
(77^->7t) > Con-A -i?7rn-X (7 7 ^vy7?i) . Mono ( 

MfrSSfcffW ftSTC F-II£fffc 0 CO^STCF-Itli, iffiELfcfl- 

CgJfefll 2 ) 

afe^iMTC F-II<P£g 

W0 92/01053 ^•^^!C^jK$n/C^^C^lK T C F - I Iiie^*ffl*^/f 
*MS£&*U »SlTCF-Il£?#fco EP^ Bg<g&i--7^7(Namaiwa) SffliS 
^SL, 1&S&20L £»rtr 0 CM-tr 7 r-r-y ? XC-50? n -7 h ( 

7 7 i^'/7ffi ^ Con-A -b7ra-X CL-6B?n-?h (7r^Tv7tt) , Mo 
noS*?-5A (7 7^^7tt) Lf;HPLCfflIi:&l^T^\ filing® 

itfc^M&;tMTC F-II*»fc 0 COTCF-IIfeffflEtHtlO^as n 

CUM 3 ] 

HGFcDNACM^^-it 7"7X; KpcDNAl©NheIS&&K-«5 X S> t 
Ka£K:S7cIM)S (DHFR) 2.4kb Kf^»AL, $ biCMiyazawa^K 

cfc^^a — tlfcH G F c D N A (BBRC, 163, 967-973, 1989) 2. 3kb^if 
-f F^'D7^;^ (CMV)7*o*-^-^Tifilwif ALT-fllSLfeo USSSLfcH 
GF c DNA^^ ^ — ipSV2 neo l«g *'J^7 i f>i:i5 'J-f V 
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l\ 5 %^->JliLrS^trDMEM^telLT;-37 0 C. 7BlH*SF*Ufco 8j20#®n- 

3fcLTft£ftfc«F*>ftl£* 4mg/L (OHGF«:^^ HGF££fr«#& 
20L ilo^T, mm^O^S (Higashio et al.. BBRC vol. 170. 397-404. 19 
90) ^TcfeSU CM-fe 7 r x * ? *C-50 (7 7 ^^7tt) „ Mono S*7A ( 
7 r ;^->T&) . ^<H>5-PW (3*7-8:) ©FPLC{:iJ;33 &Fg<S7nv h*f 
»£*t(^ SDS-*^*tt«J{C^-JS»fiHGF*»6096O«R$*C?#fc. 

7 2tt© I CR^ti^* (1825E) 3t«0lI2T#«onfeTCF-[ia 
00/rg/E) £ 1 B 20 5 BEH CIS. Lft»BO* 1 0fi:^) aMRftfi^fco X, 
tffiatLT, (|Uf2pH6.03©^x>MS^ WTPIl;) ©*£S:#Ufc# 
fc&l^fc, ft**£^6l$lffl&K. WZAOx-yVhf-i/y CLPS-L coH ; 20m 
g/kg. f^37#7 h U -*tt) «flS4t/:o 1 Sl^^-To 

Jgaa^Sfrii 4 BEM£®£#W12H (3/25E) T£>o/t©K*fU TCF- 
IIf£5f*-C'l*56KU4/25E) #<£ffbfc TCF-U 

(HS£M 5 ) 

7 3»co I CR£S£v7X (1S15E) C«^J3T1#^tlf-HGF(100/zg/ 
EE) <r 1 B 2 Hi 5 B Pel (ffi. bft»H©* 1 H£^) ^ 
LT, (?x7itfISn£ pH 6.03 ) 0**S4U/cS*fc^^o ft&fi-^ 
6 3$Fol&(C, ScJEa©^> H"r^^> (LPS-EL. coll • 20mg/kg, f^737* 
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5M-XJ±) £»J5Rrt84Lfc<, 4ff$oeS51S2ai:fto cogs, & 
Ji 4 BBJ6*P*©£??W13% (2/15E) T&ofcOlcttU HGF1 
mg/kg &5.n(DQLfrm*. 33% (5/15E) fco C©*g£J:'K HGF#x 

mm® 6 ] 

6 3^0 Wistar |«5 -y H*, aafff^T" I200U Alzet *±) £ 

ffl^Tx>Kh + ->> (LPS-E^ coU: 10mg/kg/Bs f^737t«7 MJ-Xtt 
) rMSAL^ £i»£*±£3S££ti:fco (1»9E) U 

XliTCF-II lmg/kg ^1B1|7 B ^MflS:^ LfCo Mfi4»7SBO 

F - I iS^iif ; nt>olMi L t d©*&m.l:<9. TC 

* i & 



L P S X 



S&gSCg/dl) 5.4 

TJl7i >(g/dl) 2.5 

'f'jTsXJ-'fy (%) 105.5 

gnl/Xfn-^ (mg/dl) 73.2 



±0.1 4.5±0. 1 5.5±0. 1 ** 

±0. 1 1.8±0. 1 2.4±0.0 " 

±7. 1 74. 4±3. 6 96. 6±2.7 ** 

±2.3 59.0±3. 6 88.6±2.9 ** 
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(** : &&&-^S*(C>tff (P<0.01) v&to ) 

c&fefl i j 

7il&2> I CR&2£v?X ( 1S25EE) T C F - ! 1(100 tfg/E) £13 2 

^a^Lfcs^fe^fco *n*t9:5 e ungate, a^a^o. isa^f^-ha 

^5 > (DMN)(£& : £H&*l7kx 0. lml/lOg £m{b£X£*t) -rSMR 

&*mT'tt£m&£&lfc (31312) o C©*§JHJ:tU TCF-Il^^f"^- 

HI 2 £ 



GOT (U/L) 
GPT (U/L) 



42 ± 2 
28 ± 3 
17 ± 0.0 



810 ± 252 
1580 ± 506 
22 ± 2. 2 



51 ± 8 " 
97 ± 21 " 
17 = 0.1 ** 



c* : ig&a^sMctt-rawsg (p<o.od *r£^ 0 ) 
8 ] 
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1 0 



1M&(D I CR&fltv?* ( 1 »25E) TC F -II(100# g/E) * 1 B 2 
0 5 BIB ({IL^$£B©<£- 1 0&4) SMRrtS^Lfco X* *tJ&<!:LT. i$8E<0 
^S^LfcS^^fc, i^6^Plti:> ife^EficD^^T-fr^ ~ K (600m 
g/kg. MlfE^XUtt) . S.O'7-i? h7 7x > (800mg/kg, i/^Tit) 
#Lfco )MEI&tftlS5Blc,T-ro ^7-tr^S K 

U«5Cfe^T. fc&g^gTeii^T-fe* 5 KftlS 4 BEt»©£#3S{il2% (3/ 
25E) t?*ofc©lC*f U TC F-IItft48fT{±92%(23/25E) i^^L^o X. 
7n7;/7i ^fflBlcfc^T. jt^tS^TCiy-ir F7;77i >&gSB 
!C68%(17/25E) *<5Et L"fcO{C*f L. T C F - I \®.s*&X'lt<kmtf£.1f- L fco 
:cD^«k*)x TCF-Iia<f-*7-fe* 5 h\ &C?7th7;y7i>tt<!:0* 

mmm 9 3 

7ii&© I CR^SaS"*"?* ( 12¥25E) TCF-IIUOO^g/E) £ 1 B 2 
0 5 BI9 (fiLft*$B<B*llsIfi^) IMRrtS#Lfco X> ^fJP.chLT. 

4BKt®4W8% (2/25E) -o tz<D\Zl$L, T C F - I I&JMTCti^ 
W£#Lfc (»6H) o T C F - 1 I*<Sfl:1&-*«fc<!: 5 

C&fcfl 1 0 ) 

8il&© Wistar -y ( l 855E) XliTCF-II lmg/kg( I 

£35E) £ l B 2 0 5 BRA (fHOIsi) iMfcrtS5 U ***a#SBK35Ea® h 
'j7->> (->^tt : 50000U/inl)£*'7n3-/[/8t C = 3fe*Bai*fc : lOOmg/ml) «t 
©»^»[0. 16nl^igaH*«S:»)J»ja»wlSi(tTz£ALA:o *ff*0*S**. & 7 EMc 
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1 1 

^to ,«^tK6BW4#$^ 5% (3/55E) ~C%> r> tzCDlzltf 
TCF"lia#»©^#*{429%(10/35E) Ts&^tz OB 7 B) , C©lt«J:0s 

tc f — 1 h 'j-r^xcsifBcns^Mis^icstLx ttnfcBfraasfr&fcWT 

CUM i i ] 

mmm9t&B&*&\ztt-t a Balsam 

7ii$S© Wistar i«7 7 h ( 1 #50E) SMEXttTCF-II lmg/kg -r 

i b 2 ihi 6 era aaua&B©* 1 aa^) ma&^l/co mm^emm^ 

m^Ltzn^zlB^ly- h (gM^ft) T25%^^(250°C, 300) L 

sc^t= 25%mmz&vtz7 v b cummih 4 n*ra») iz&^t, »sRifti»s 

<DWP (H tffi±#> ^Ifii'A 7;^; ytfi'P) * ffFSK* (GPT±#. 
BUN±#) #<!.£tU SfcfcS/a J; 5 Set tf<fc!2 

Stlfc (*3«) o X> SIS^C6BM®4ff$K> 12% (6/50E) 
•afcOlcStU TCF-IIS^#©£#*M^ 40%(20/50E) tS-o/: (^80 
) o Cftb©*£3IJ;Ds TCF-n*<«l«{cJ:«5Slf|$n5^«S^^l=*fL. 

is 3 & 

b 9 x ) v Kfit (%) 44.8 ± 1.8 53. 9 ± 3. 6 

&S& (g/dl) 7.2 ± 0.5 5.8 ± 0.7 

T/I'T'; y (g/dl) 3.1 ± 0.2 2. 4 ± 0. 3 

GPT (U/L) 20.5 ±5.8 150.0 ± 30.4 

(mg/dl) 21.5 ± 1.9 43. 5 ± 7. 3 
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CH»1 1 2 ) 

9il&cD Wistar v He, B5X<D&mViQ%&& ! S:ft£LtZo »«SL 

1 S£27ElcS£#tf U lmg/kg * 1 B 313 BM (It 9 HI) 

(10/27E) -?£o^®lC#U TCF-IlS4i$0^.#^{i67% (18/27 E) 

*o^ 0 zn^om^'o, TCF-iw<i»«{cJ:*?K»$ns^a#7±{w«- 

C^M 1 3 ] 

9 ill* ©Wis tar 5 -y H:, 85^©&»T?40tt»fc£ttiiLfco I 
#lOEKS#ttl" SIBEXttHGF lmg/kg ^ l H 3 IhI 3 B fal (119 0) IMRrt 

2/10E) fc©K*tU HGF lmg/kg &#S©£#*tt40« (4/10E) T 

C^5fe^I 1 4 ] 
T C F-IlggJOgaS 

HS601I2 (CiOm^nf^fi^iiamx.TCF-110, £&#I©^s#l£^-fo 

(1) TCF-II 20 ytzg 
t V 100 mg 

±Efflfi£ i &pH6.03©^i>K»*«(10iDll ?x>»-*-H;tf^ 0.3M&£> 0. 
03% ^ V V/U^- hJ:«Jjxotl£) {CjgjS?L£**20fflHiS8!lU «Sfc'<4 

(2) TCF-II 40 fig 
7^->8 0 1 mg 
t rlfil?*7/l'7' i ^ 100 aig 
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I 3 



C3) TCF-II 20 ix g 

y4 — >BQ 2 mg 

y ;ut* 4 g 

±!Eifi^«-pH6.03©^i>»a*«C»«L^**20inl{ca8!iL. 

(4) T C F - 11 40 #g 
^ U •> > 2 g 

(5) T C F - II 40 ^g 
*y ^ — y 8 0 1 mg 
V ;u t* h - /u 2 g 
^ t; •> > 1 g 

±!£m^i£M^Sft^7k!ii^L^S^20mI!m^L. £S&'<^ T Jim 

(6) TCF-II 20 ui 
VJl< t" h 4 g 

t biH^TJ^i y 50 mg 

±E*lfi£*pH6.03O^x>Kg|lf»[lcS»L^*«r20inUcaS!L, $®&' < 1' 

T;U5EJw2mlo'o^aL^'t>©*S6ie«:i»Sfc!&i*LA:o 

(7) TCF-II 40 ^g 
/ U •> > 2 g 

t r lfiirtT;!/:/ i V 50 mg 
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1 4 



ic 2 ml o L ft ±> (D *r L A: 0 



TCF-I1 



40 jug 



t Mfiut7;U7' $ y 



_h3E«^pH6. 03Q * i >Mffi«SC;§«P L^a*20ml COT U Ma^-f 

CUM 1 5 ] 

(1) HGF 40#g 

t Hfo^^T" ? > 100 mg 

(2) HGF 20# g 
7^ — > 8 0 lmg 
t rJflLi&T' ^ y lOOmg 

±£fflfifc*£#tfli£3££* L £M£20ml CHS!! L , i§£® < << T ;U)K 

(3) HGF 30/zg 
v ;u t* h — ;u 4g 

t bSSSL^TJ^y = > 50mg 
ifStt^ pH7.0<D O.OIM'J >®^»C&a?L£:S£20mll::MU 

K £ *) T C F - 1 1 <fe 5 ^ (i H G F £ ^ i frfc 1 Tt 1 1 5 ^HES*^ MfRtf 
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1 5 



&fo&mw. Kxmten. mifSBik. %mftv&*±> *mm. &xi*£g^ 
mmn (aids) , &tttom&K£iz±z±£tti&G>&fc* c 

*5 o 
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I 5 

& * <D SS II 

1. SEMJ&^SBi 1 - H (Tumor Cytotoxic Factor- II; TCF-II) ZtiJff 
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Specification 

An agent for preventing and/or treating multiple organ failure 
Technical field 

The present invention relates to a novel agent for preventing and/or treating 

multiple organ failure. _.,.,:„„ mm 

Development from burn, dissembated intravascular coition <MC), 
circulatory Mure, hemorrhagic shock, infectious disease, acute pancreas, tschenuc 
hepatorW syndrome, gastrointestinal hemorrhage, nutiitiona, meUbohc 
Itennma, cancer, acquired hnmunodeudency syndrome (AIDS), etenorationo 
systemic conditions due to radiation affection and cachexia etc. to multiple organ Mure 
can be prevented or treated by the present invention. 

Background technology . 

Onset or exacerbation of multiple organ failure can be dassfied mto to 
following 3 categories with respect to mechanism: (!) Parallel induction of several 
tan Orders die ,0 - same factor; fl> Induction of a specitic o^ d, = 
due ,0 disorder of an organ; and (3) Participation of an .atiogemc fcctor. Ex«ss* 
nsults due ,0 severe trauma or major surgeries, infectious disease, shock eta fcec, y 
Though various kinds of mediator palpate in the onset or deterioration of muh,p* 
Z fL by mechanism (1). In the case of multiple organ failure accornpam* 
1 organ disorder due ,0 trauma or primary hepatic ^^J^T^ 
mecharL (2) throu^ organ correlation mechanism wil, largely ~ 
or deterioration thereof.. By mechanism (3), medical care earned out dunng m«n, 
care or care ,o correspond with an organ disorder may resuit in the other organ 
r patients, these 3 mechanisms participate to the development or de- 
cider in a complexed manner. The prognosis of patients of multiple organ Mure 
glally very poor ^ , in fa* the survival rate is low as 20-30% in sp,e of a w,de 
variety of corresponding treatment. 
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Disclosure of to present invention .^.^ ^ 

Considers to above srtua^ ^ ^ ^ 

l00k for an agent for prevent** and/or P ^ 
m ulti P le organ Mure caused by burn, — , ischemic 

dis order, bepatorenal syndrome ^ deterioration of 

failure, terminal cancer, acqun-ed unmunodefiaency y 

t^ed with tumor cytotoxrc ^'^f which „ . proteineous substance 
human fibroblast hepatocyte grmvth factor (HGF) 

present invention is to provide an agent for preventing 

• • -rrv tt nr HGF as an effective ingredient, 
failure comprising TCF-H or HGF as an 

The present invention relates to an agent for preventing 
org anfailu,ecompn^^ 

Brief description of the drawings endotox in-induced multiple 

Figure 1 shows the protective effect otiwu 

organ failure in example 4. endot oxin-induced multiple organ 

Figure 2 shows the protective effect of HW on 

failure in example 5. ^ dimethymitrosamine-induced 

Figure 3 shows the protective effect of TU u on a 

multipleorganfailureinexampleT thioacetam ide intoxication- 

Figure 4 shows the protective effect of TU u on 
induced multipleorgan failure in examp^S. ^ 

Figure 5 shows the protective effect of TLr 
Multiple organ failure in example 8. ^ ^ 

Figure 6 shows the protective effect otiuuo 
^^riccmoHde-inducedren,— : ^^.^ ^ orgm 
Figure 7 shows the protective effect of TUr u on F 

failure in example 10. burn .induced multiple organ 

Figure 8 shows the protective effect of TCt u 
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failure in example 11. . 

tc ^ ^ tcv TT on bum-induced multiple organ 
Figure 9 shows the protective effect of TCF-I1 on Durn inau 

failure in example 12. . 

Figure .0 shows the protective effect of HGF on bum-induced multipie organ 

failure in example 13. m 
la figure 1-10, O represents the TCF-II or HGF treatment group and • 

represents the vehicle treatment group. 

Best mode of embodiment for the practice of the present invention 

The agent of the present invention for preventing anoVor treating multiple organ 
failure can be usefu! for preventing and/or treating the development from burr, 
disseminated intravascular coagulation (DIC), oratory fai.ure, hemorrhage 
infectious disease, acute pancreatitis, ischemic disorder, hepatorenal syndrome 
^intestinal hemorrhage, nutritional metabolic faUur, — cancer, a^nre 
Lnunodeficiency syndrome (AJDS), deterioration of system* condmon due to 
Tdiation affection and cachexia «c. These kinds of multipie organ fatlure w.11 deveiop 
; Tmpanying with bum, surgica, operation, administration of chemical substances 

(including medicine), radiation or other disorder. f „, mrihvthe 
TCF-n which is an effective ingredient of the present mventton was found by toe 

present inventors and a town glycoprotein derived from human fibrobiast havmg the 

following characteristics: 

1) Molecular weight(by SDS electrophoresis) 

under non-reducing conditions: 78,000 ± 2,000 or 74,000 

± 2,000 

under reducing conditions: 52,000 ± 2,000 (common b and A) 

30,000 ± 2,000 (b and B) 
26,000 ± 2,000 (b and C) 

2) Isoelectric point: 7.4-8.6 

The above TCF-H can be obtained by adsorbing culture medium of human 
Hbrobias, on an ion exchange coiumn then purifying the eiute by affintfy 
chromatography (WO 90/10651) or by genetic engineering manmulauon (WO 
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92/01053). TCF-H which is an effective ingredient of the present invention can be 
derived from fibroblast or produced by genetic engineering manipulation using 
microbial or other cell as based on the genetic sequence described in patent 
application WO 90/10651. Further, TCF-H obtained by genetic engineering 
manipulation described in WO 92/01053 can be also used. TCF-H with different 
carbohydrate chain or without carbohydrate chain due to difference of host cell or 
microbial organism can be also used. However, since carbohydrate chain correlate to 
metabolic rate in a biological body, one with carbohydrate chain can be preferably used. 
TCF-H obtained by these methods can be concentrated and purified by usual isolation 
and purification method. For example, precipitation with organic solvent, salting-out, 
gel permeation, affinity chromatography using monoclonal antibody, electrophoresis 
can be exemplified. Purification by affinity chromatography using monoclonal antibody 
can be carried out using monoclonal antibody described in a Japanese unexamined laid 
open patent application No.97(1993). The obtained TCF-H can be lyophilized or kept 
frozen. 

Substance having the same activity as TCF-H can be used as the agent of the 
present invention. For example, hepatocyte growth factor (HGF; Japanese unexamined 
laid-open patent application No.22526 (1988)) which is formed by insertion of 5 ammo 
acids into TCF-H protein or purified Scattered Factor (SF; Gherardi and Stocker, Nature, 
346, 228 (1990)) can be exemplified. 

' HGF which is an effective ingredient has an activity proliferating hepatic sell, 
W as isolated from the blood of a patient with fulminating hepatitis and is unknown 
protein with the following characteristics (Japanese patent No.2564486): 

1) Molecular weight (SDS-PAGE); under non-reducing conditions; 

76,000-92,000; 

2) The activity described above was not deactivated by heating at 56°C for 1 Sminutes, 
but it was deactivated by heating at 80°C for 10 minutes; 

3) Digestion with tripsin or chymotripsin deactivated the above activity; and 

4) It show affinity with heparin. 

HGF can be obtained by heating plasma at 56 °C for about 15 minutes, taking 
precipitated fraction at the ammonium sulfate concentration of 1.1-1.2 M, followed by 
purification using gel permeation and ion exchange chromatography such as DEAE 
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anion exchange chromatography. Alternatively, HGF can be obtained by genetic 
peering manipulation using HGF cDNA (BRRC 163, 967-973, 1989 , or Japanese 
unexamined laid open patent application No.97(1993)). 

The agent of 4e present invention for preventing and/or treating multiple organ 
failure can be administered intravenously, intramuscularly or subcutaneous!,. These 
pharmaceutical preparation can be prepared according to a known pharmaceutical 
preparation memod and, if necessary, pH conditioner, buffer and/or stabilizer can be 
added thereto. Dose of the present agem can be different depending on the severness of 
symptom, health conditions, age, body weigh, of a patient. Thoughthe dose will no, be 
Zto*. pharmaceutical preparation comprising 0.6mg-600,ng-TCF-n/day, preferaWy 
6mg-«0 mg-TCF-rf/day, for one adul, person can be administtred at once or more. The 
dose of HGF can be nearly the same as that ofTCF-H 

Administration as described above can prevent multiple organ failure caused by 
various kinds of mechanism described before or alleviate symptom thereof. 

Example • 1^ 

The present invention will be described below in detail by exemplrfymg examples. 
However, these are only examples and the present invention will no, limned thereby. 

[Example 1] 
Purification of TCF-II 

According to a method described in WO 90/10651 and a memod of Hrgash.0 et al 
(Higashio, K. et. A B.B.KC, voU70, p P 397-404 (1990)), cell was .cultured and 
purified TCF-II was obtained. That is, 3 x 10« human fibroblast IMR-90 (ATCC CCL 
,86) cells were placed in a roUer bottle confining 100 ml DMEM medium mdudmg 
5% calf fetal serum and cultured by rotating it at the rate of 0.5-2 rpm for 7 days. When 
the total number of cell reached 1 x 10' cells were deprived from the wall by tnpsm 
digestion and collected a, the bottom of bottle. And 100 g of ceramic with the s,ze of 5- 
9 mesh (Toshiba Ceramic) was sterilized and put therein,which was cultured for 
24hours After then, 500 ml of the above culture medium was added thereto and the 
culture was continued. The total volume of culture medium was recovered every 7-10 
days and fresh medium was supplemented. Production was kept for 2 months Uke thus 
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and 4 liters of culture medium was recovered per a roller bottle. Specific activity of 
TCF-H in culture medium obtained as above was 32/zg/ml. Culture medium (750 L) 
was concentrated by ultrafiltration using membrane filter (MW 6,000 cut; Amicon) and- 
purified by 5-steps chromatography, that is, CM-Sephadex C-50 (Pharmacia), Con-A 
Sepharose(Phannacia), Mono S column (Pharmacia), Heparin-Sepharose (Pharmacia) to 
yield purified TCF-H. This TCF-H had the same molecular weight and isoelectric point 
as described before. 

[Example 2] 

Production of recombinant TCF-H 

According to the method described in WO 92/01053, cell transformed with TCF- 
H gene was cultured and purified TCF-H was obtained. That is, transformed Namalwa 
ceil was cultured and 20 1 of culture medium was obtained. This culture medium was 
treated by CM-Sephadex C-50 chromatography, Con-A Sepharose CL-6B 
chromatography and finally HPLC equipped with a Mono S column to yield about 11 
mg of recombinant TCF-H. This TCF-H had also the same molecular weight and 
isoelectric point as described before. 

[Example 3] 
Production of recombinant HGF 

Expression vector of HGFcDNA was constructed by inserting 2.4 kb fragment of 
transcription unit of mouse dihydrofolate reduce 7 tase (DHFR) into Nhel site of 
plasmid pcDNAl and .further, inserting 2.3 kb of HGFcDNA cloned by Miyazawa 
(BBRC 163, 967-973, 1989) into the downstream of Cytomegalovirus (CMV) promoter. 
The constructed HGFcDNA expression vector ( /x g and pSV2 neo 1 ng were 
cotransfected into Namalwa cell by liposome intervened transfection method using 
lipofectin. After transformed cells were screened by G418 resistency, gene amplification 
was carried out using methotrexate (MTX). HGF highly producing cell line was 
cultured in 2 L roller bottle containing 1 L DMEM medium including 5% bovine serum 
for 7 days. Culture was carried out using 20 roller bottles (2 rpm)and 21 L of culture 
medium was obtained. The culture medium obtained like this contained 4 mg/L HGF. 
According to a modified method of Higashio (Higashio et. al.,vol. 170, 397-404, 1990), 
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20 L of cdturemedium containing HGF was purified by 3 steps choreography that * 
CM-Sephadex C-50 (Pharmacia), MonoS column (Pharmaca) and Hepann 5-PW 
^ and purified HGF with homogeneous mobility of S D S-elec TO phores,s was . 
obtained in about 60 % yield. 

[Example 4] 

Protective effect on endotoxin-induced multiple organ fauure 

^CF-n (100 „ g/mouse) obtained in example 2 was administer*, muavenous, 

l y once a day). The cor.ro. group was treated with the vehic.e ac,d buffer 

. * • iptiial dose of endotoxin (LPS-E=£Qll, zumg/Kg, 

hours after the final administration, lethal aose 01 c 

r laboratories, .as adhered — y The survival J. •»* - 
shown in figure 1. The survival rates on day 4 or fater were 12/. (3/25 nuce) » 
vehiclegroup,andmosein4eTCF-n 8I oupwere5S%(.4/25m 1 ce). 

From L results, TCF-II was confirmed to snow an excellent pro.ect.ve effect on 
endotoxin-induced multiple organ failure. 

[Example 5] 

Protective effect on endotoxin-induced multiple organ fauure 

HGF (100 , g/mouse) obtained in examp.e 3 was administered ^.ravenously « 
7 wee.cs oLe ICK mice (.5 mice/1 *oup) twice daily for 5 days (only at *e final 
day once a day). The contro, group was treated with the vehicle (crtnc a -d buffer 
LL with H S.03). At « hours afier the final ^^ ^J 

exotoxin 0**. « ^^^^"Z 
The survival rates thereof was shown m figure 2. The sum 

were .3% p/H -nice) in the vehic.e group, and those m fire .mg*g HGF «a,rf 

„oup was 33% (S/1S mice). From the result, HGF was confirmed .0 show an 

excellent protective effect on endotoxin-induced multiple organ farlure. 

[Example 6] 

Protective effect on endotoxin-induced multiple organ failure 
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Animal model of multiple organ failure was made by continuously injecting 
endotoxin (LPS-!***; 10mg.kg/day, Difco laboratories) to 6 weeks old male Wister 
rats using osmotic pump (Model 7 12001, Aket). After then, animals were divided into 
groups (9 rats/ 1 group) and vehicle or TCF-H (1 mg/kg) was administered 
intravenously once a day for 7 days. The results of clinical examination at the day after 
the final administration were shown in table 1. In the vehicle group, the serum levels 
of total protein, albumin, total cholesterol and the plasma levels of plasminogen were 
decreased at the day after the final administration, indicating that these rats were 
cachexia, but those in TCF-H treated group were significantly improved (Table 1). 
From the results, TCF-H was confirmed to show an excellent protective effect on 
multiple organ failure caused by endotoxin-induced cachexia. 



Table 1 



Assay 



Normal 



LPS-induced model 
vehicle TCF 



Total protein(g/dl) 
Albumin(g/dl) 



Plasminogen(%) 

Total cholesterol(mg/dl) 



5.4 ±0.1 

2.5 ±0.1 
105.5 ±7.1 

73.2 ±2.3 



4.5 ±0.1 5.5 ±0.1** 

1.8 ±0.1 2.4 ±0.0** 

74.4 ±3.6 96.6 ±2.7** 

59.0 ±3.6 88.6 ±2.9** 



(**: significant difference(p<0.01) from vehicle administered group) 



[example 7] 

Protective effect on dimethylnitrosamine-induced multiple organ failure 

TCF-H (100 n g/mouse) was administered intravenously to 7 weeks old male ICR 
mice (25 mice/1 group) twice daily for 5 days (only at the final day, once a day). The 
control group was treated with the vehicle. At 6 hours after the final administrate 
lethal dose of 0.15% dimethynitrosoamine (DMN) (vehicle: P hysiological salme solution, 
0 1 ml/10 g body weight, Tokyo-kasei-kogyo) was administered intravenously. The 
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results of clinical examination of mice at 24 hours after the onset was shown in table 2 
and the the survival rates thereof was shown in figure 3. In the vehicle group, the 
plasma levels of GOT and GPT at 24hr after DMN administration were remarkably- 
increased and the plasma clotting time was prolonged, but those of TCF-H treated group- 
were significantly suppressed (Table 2). Further, in the vehicle group, all the mice 
died after 4 days, all the mice in the TCF-H group survived (Figure 3). From the 
results, TCF-H was confirmed to show an excellent protective effect on 
dimethylnitrosamine-induced multiple organ failure. 



Table 2 



Assay 


Normal 


DMN-induced model 




vehicle 


TCF-H 


GOT(U/L) 


42±2 


810+252 


51±8** 


GPT(U/L) 


28±3 


1580±506 


97 ±21** 


Plasma clotting time(sec) 


17±0.0 


22 ±2.2 


17±0.1** 



( 



**: significant difference (p<0.01) from vehicle group) 



[Example 8] 

Protective effect on drug intoxication-induced multiple organ failure 

TCF-H (100 ng/mouse) was administered intravenously to 7 weeks old male 
ICR mice (25 mice/1 group) twice daily for 5 days (only at the final day, once a day). 
The control group was treated with the vehicle. At 6 hours after the final 
administration, lethal dose of thioacetamide (600 mg/kg, Wako-junyaku) or 
acetaminophen (800 mg/kg, Sigma) was administered. The survival rates thereof was 
shown in figure 4 and figure 5. In thioacetamide examination, survival rates after 
day 4 or later of vehicle administered group was 12% (3/25 mice), that of TCF-H 
administered group was 93% (23/25 mice). In acetaminophen experiment, though 68% 
(17/25 mice) of vehicle administered group died at the day after acetaminophen 
treatment, the whole mice of TCF-H administered group survived. From the results, 
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TCF-n was confirmed to show an excellent protective effect on drug intoxication- 
induced multiple organ failure. 

[Example 9] 

Protective effect on multiple organ failure caused by mercuric chloride-induced renal 
insufficiency. 

TCF-n (100 /xg/mouse) was administered intravenously to 7weeks old male 
ICR mice (25 mice/1 group) twice daily for 5 days (only at the final day, once a day). 
The control group was treated with the vehicle. At 6 hours after the final 
administration, lethal dose of mercuric chloride (Wako-junyaku) was administered 
intravenously. The survival rates thereof was shown in figure 6. Though the survival 
rates after 4 days of vehicle administered group was 8% (2/25 mice), the whole mice of 
TCF-n administered group survived. 

From the results, TCF-H was confirmed to show an excellent protective effect 
on multiple organ failure caused by mercuric chloride-induced. 

[Example 10] 

Protective effect on tripsin-induced multiple organ failure 

Vehicle (55 rats/1 group) or 1 mg/kg TCF-n (35 rats/1 group) was 
administered intravenously to 8 weeks old male Wister rats twice daily for 5 days (10 
times). At the day after the final administration, 0.16 ml of mixed solution of lethal 
dose of tripsin (Sigma; 50000 U/ml) and taurocolic acid (Sanko-junyaku; 100 mg/ml) 
was injected into pancreas through the common bile duct. The survival rates thereof 
was shown in figure 7. Though the survival rates after 6 days of vehicle administered 
group was 5% (3/55 rats), that of TCF-n administered group was 29% (10/35 rats) 
(figure 7). From the results, TCF-H was confirmed to show an excellent protective 
effect on tripsin-induced multiple organ failure. 

[Example 11] 

Protective effect on burn-induced multiple organ failure 

Vehicle or 1 mg/kg TCF-H was administered intravenously to 7 weeks old male 
Wister rats (50 rats/ 1 group) twice daily for 6 days (only once a day on the final day). 
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At 6 hours after the final administration, 25% burn (250 <C, 30 sec.) was made on 
shaved back with a heating plate awaki-glass). The survival rates thereof was shown in 
figure 8 And the results of clinical examination at 4 hours after burn treatment was 
shown in table 3. Decrease of circulating volume of Plasma (increase in Ht value, 
decrease in total protein, decrease in albumin) and hepatic derangement were observed 
and onset of multiple organ failure caused by burn shock was confirmed (Table 3). In 
addition, though the survival rates after 6 days of vehicle administered group was 12% 
(6/50 rats), that of TCF-II administered group was 40% (20/55 rats) (Figure 8). From 
the results, TCF-II was confirmed to show an excellent protective effect on burn- 
induced multiple organ failure. 



Table 3 



Before burn treatment 4 hours after burn treatment 



Hematocrit value (°/ 
Total protein (g/dl) 
Albumin (g/dl) 
GPT(U/L) 

Urea nitrogen (mg/dl) 



44.8±1.8 53.9±3.6 

7.2±0.5 5.8±0.7 

3.1±0.2 2.4±0.3 

20.5±5.8 150.0±30.4 

21.5±1.9 43.5±7.3 



[Example 12] 

Protective effect on burn-induced multiple organ failure 

In 9 weeks old male Wister rats, 40% bum was made using 85<C hot water. After 
burn, rats were divided into 2 groups consisting of 27 rats each. Vehicle or 1 mg/kg 
TCF-II was administered intravenously 3 times/daily for 3 days (9 times). The survival 
rates thereof was shown in figure 9. Though the survival rates after 8 days of vehicle 
administered group was 37% (10/27 rats), that of TCF-II administered group was 67% 
(18/27 rats). From the results, TCF-II was confirmed to show an excellent protective 
effect on bum-induced multiple organ failure. 
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[Example 13] 

Protective effect on burn-induced multiple organ failure 

In 9 weeks old male Wister rats, 40% burn was made using 85 °C hot water. 
After bum, rats were divided into 2 groups consisting of 10 rats each. Vehicle or 1 
mg/kg HGF was adniinistered intravenously 3 times/daily for 3 days (9 times). The 
survival rates thereof was shown in figure 10. Though the survival rates after 11 days 
of vehicle administered group was 20% (2/10 rats), that of HGF administered group was 
40% (4/10 rats). From the results, HGF was confirmed to show an excellent protective 
effect on burn-induced multiple organ feilure. 

[Example 14] 

Manufacturing of pharmaceutical preparation of TCF-II 

An example of manufacturing injections of recombinant TCF-II obtained example 

2 was shown. 

(1) TCF-n 20 Mg 

human serum albumin 100 mg 
The above composition was dissolved in citric acid buffer solution with pH 6.03 
(consisting of 10 mM sodium citrate, 0.3 M sodium chloride, 0.03% polysolbate) so that 
the total volume would be 20ml. Then it was divided into vials containing 2 ml each 
after sterilization and sealed after lyophilization. 

(2) TCF-H 40 Mg 
Tween 80 1 mg 
human serum albumin 100 mg 

The above composition was dissolved in physiological saline solution for 
injections so that the total volume would be 20ml. Then it was divided into vials 
containing 2 ml each after sterilization and sealed after lyophilization. 

(3) TCF-E 20 Mg 
Tween 80 2 mg 
Sorbitol 4 g 

The above composition was dissolved in citric acid buffer solution with pH 6.03 
so that the total volume would be 20ml. Then it was divided into vials containing 2 ml 
each after sterilization and sealed after lyophilization. 
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(4) TCF-H 40 M g 
Tween 80 1 m S 
Glycine 2 g 

The above composition was dissolved in physiological saline solution for 
injections so that the total volume would be 20ml. Then it was divided into vials 
containing 2 ml each after sterilization and sealed after lyophilization. 7 

(5) TCF-H . 40 ft g 
Tween 80 1 m 8 
Solbitol 2 g 
Glycine 1 S 

The above composition was dissolved in physiological saline solution for 
injections so that the total volume would be 20ml. Then it was divided into vials 
containing 2 ml each after sterilization and sealed after lyophilization. 

(6) TCF-H 20 vg 
Sorbitol 4 g 
human serum albumin 50 mg 

The above composition was dissolved in citric acid buffer solution with pH 6.03 
so that the total volume would be 20ml. Then it was divided into vials containing 2 ml 
each after sterilization and sealed after lyophilization. 

(7) TCF-H 40 jig 
Glycine 2 8 
human serum albumin 50 mg 

The above composition was dissolved in physiological saline solution for 
injections so that the total volume would be 20ml. Then it was divided into vials 
containing 2 ml each after sterilization and sealed after lyophilization. 

(8) TCF-H 40 ng 

human serum albumin 50 mg 

The above composition was dissolved in citric acid buffer solution with pH 6.03 
so that the total volume would be 20ml. Then it was divided into vials containing 2 ml 
each after sterilization and sealed after lyophilization. 



[Example 15] 
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Manufacturing of pharmaceutical preparation of HGF 

An example of manufacturing injections of recombinant HGF obtained in 
example 3 was shown. 

(1) HGF 40 \l% 

human serum albumin 1 00 mg 

The above composition was dissolved in citric acid buffer solution with pH 6.03 
so that the total volume would be 20ml. Then it was divided into vials containing 2 ml 
each after sterilization and sealed after lyophilization. 

(2) HGF 20 ^g 
Tween80 1 mg 
human serum albumin 100 mg 

The above composition was dissolved in physiological saline solution for 
injections so that the total volume would be 20ml. Then it was divided into vials 
containing 2 ml each after sterilization and sealed after lyophilization. 

(3) HGF 30 ii g 
Sorbitol 4 g 
human serum albumin 50 mg 

The above composition was dissolved in 0.01 M phosphate buffer solution with 
pH 7.0 so that the total volume would be 20ml. Then it was divided into vials 
containing 2 ml each after sterilization and sealed after lyophilization. 

Industrial applicability 

An agent for preventing and/or treating multiple organ failure comprising TCF-II 
or HGF as an effective ingredient will be provided by the present invention. 

The agent for preventing and/or treating multiple organ failure of the present 
invention will be useful for preventing and/or treating the development from burn, 
disseminated intravascular coagulation (DIC), circulatory failure, hemorrhagic shock, 
infectious disease, acute pancreatitis, ischemic disorder, hepatorenal syndrome, 
gastrointestinal hemorrhage, nutritional metabolic failure, terminal cancer, acquired 
immunodeficiency syndrome (AIDS), deterioration of systemic conditions due to 
radiation affection and cachexia etc. to multiple organ failure. 
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Claims 



1. An agent for preventing and/or treating multiple organ failure comprising Tumor 
cytotoxic factor-H (TCF-H) or Hepatocyte growth factor (HGF) as an effective 
ingredient. 

2. The agent according to claim 1 wherein said multiple organ failure is one induced 
by administration of chemical substances. 

3. The agent according to claim 2 wherein said chemical substance is endotoxin. 

4. The agent according to claim 2 wherein said chemical substance is 
dimethylnitrosamine. 

5. The agent according to claim 2 wherein said chemical substance is tripsin. 

6. The agent according to claim 1 wherein said multiple organ failure is one with a 
primary cause of drug intoxication. 

7. The agent according to claim 6 wherein said drug is thioacetamide or 

acetaminophen. 

8. The agent according to claim 1 wherein said multiple organ failure is one with a 
primary cause of renal insufficiency induced by mercuric chloride. 

9. The agent according to claim 1 wherein said multiple organ failure is one induced 
by burn. 
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Abstract 

The present invention is to provide an agent for preventing and/or treating 
multiple organ failure comprising Tumor cytotoxic factor-II (TCF-II) or Hepatocyte 
growth factor (HGF) as an effective ingredient. 

The agent of the present invention will be useful for preventing and/or treating the 
development from burn, disseminated intravascular coagulation (DIC), circulatory 
failure, hemorrhagic shock, infectious disease, acute pancreatitis, ischemic disorder, 
hepatorenal syndrome, gastrointestinal hemorrhage, nutritional metabolic failure, 
terminal cancer, acquired immunodeficiency syndrome (AIDS), deterioration of 
systemic conditions due to radiation affection and cachexia etc. to multiple organ failure. 
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